Disrupted imprinting status at the H19 differentially methylated region is associated with the resorbed embryo phenotype in rats.
Igf2, an imprinted gene that is paternally expressed in embryos, encodes an embryonic growth factor. An important regulator of Igf2 expression is methylation of the H19 differentially methylated region (DMR). A significant association has been observed between sperm methylation status at the H19 DMR and post-implantation loss. In addition, tamoxifen treatment has been shown to increase post-implantation loss and reduce DNA methylation at the H19 DMR in rat spermatozoa. Because this DMR is a primary DMR transmitting epigenetic imprint information from the gametes to the embryo, the aim of the present study was to determine the imprinting status of H19 DMR in post-implantation normal and resorbed embryos (F(1)) and to compare it with the H19 DMR in the spermatozoa of the respective sires. Analysis of the H19 DMR revealed methylation errors in resorbed embryo that were also observed in their sires' spermatozoa in the control and tamoxifen-treated groups. Expression analysis of the reciprocally imprinted genes Igf2 and H19 showed significant downregulation of Igf2 protein without any effect on H19 transcript levels in the resorbed embryos. The results indicate an association between disrupted imprinting status at the H19 DMR in resorbed embryos and the spermatozoa from their respective sires regardless of treatment, implying a common mechanism of resorption. The results demonstrate transmission of methylation errors at the Igf2-H19 locus through the paternal germline to the subsequent generation, emphasising the role of paternal factors during embryogenesis.